
1115,29‘. 1928; 1 1,671,918 
A. zéBELElN 

CONVEYING DEVICE 

Filed April 12, 1926 



26 

45 

s 

‘ Patented May 29, 1928. 

~ ' UNITED STATES 

1,671,918 
PATENT OFFICE. 

aueus'r zonnmm, or renames-ac, (1111mm. 

convnymo DEVICE,’ 

Application ?led April 12, 1926, Serial No. 101,557, and in Germany Iay’ll, 1925. 

My invention relates broadly to a device 
> for conveying ashes, slag, sand or the like 
with the aid of water under pressure and 
more particularl to a construction of ap 

i paratus for faci itating the transfer of ag 
glomerate through a p1pe line system. 

' The characteristic feature of the invention 
resides in the transportation of masses from 
several diiferent'places at which agglomerate 

l0 materialis deposited direct to a storage place 
‘by means of a single substantially straight 
guiding pipe thereby avoiding the usual dis» 
tributing "and collecting pipings' with un 
desirable bends, which are subjected to heavy 

I5 wearing and cause a. loss of pressure. 
Not only does the single pipe convey the 

mixture of agglomerate material with the 
water as asuspension ?uid from any given 
hopper to the storage place but this single 

.20 pipe also conveys the Water under pressure 
from the sourcev of power to the hopper being 
emptied. R _ ' 

In order that the invention may be clearly 
understood I shall proceed to 'describe the 
same with reference to the example of a pref 
erable construction shown in the accompany 
ing drawing; whereinz. ' _ 

Fig. 1 illustrates diagrammatically in side 
elevation the arrangement of the conveying 

so gevice attached to a long distance main con 
uit; ' , . ' 

' Fig. 2 is a 'side elevation in longitudinal 
cross section through the conveying device 
at one of the places where the material to 
be. conveyed is deposited; .- _ 

I Fig. 3 is a plan view of the conveyor shown 
- ‘in Fig. 2, and v 

Fig. 4 is a side elevation, in longitudinal 
\cross section of the relay ejector‘ for the long 

40 distance main conduit. ' 
In Fig. 1 of the annexed drawing the 
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main 
pipe line 22 is supplied with water under . 
pressure‘ as indicated by the arrow at inlet 
end P; O‘, Czand C“ indicate the several 
hoppers where the material to be conveyed 
is deposited, for example the ash hoppers of 

, boiler furnaces which are ?lled with the 
residues of combustion. At the places where 
the masses are to be carried awa the inter 
mediate members A are inserte , the mem 
bers A being shown more clearly- in Figs. 
2 and 3. '_ In: Fig. 4 reference character B 
represents the ejector of high”‘out ut, con 

I nected to the collecting place ‘T. is the 
valet 811d 0i the wavering PiPe 2.2.10; cari 
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ducting the agglomerate material to a stor 
ing place. ' , ~ 

\' In Figs. 2 and 3 is illustrated an'example . 
of a construction of the nozzle or ori?ce 
0which is arranged on a member 2 pivotally 60 
‘mounted to swing from a vertical to a hori 
zontal position. The size of the nozzle is 
carefully selected with respect to water pres 
sure, length of pipe, and so on. 

~ As shown in Figs. 2 and 3, at a point ad‘ 
jacent the nozzle ejector 1 is located a stop 
valve 3 in the. form of a slidable plate aper 

‘ .t-ured at 10 which aperture may be aligned 
wlth the "aperture 11 in the hopper support 
13 by appropriate movement of the stop 
plate 3._ The v°alve plate 3 duringits dis 
placement or after being moved to a position 
closing the vhopper is pressed against an 
elastic packing 4 permanently protected in a‘ 
recess of the opposite ?ange surface of the 
member or main casting A. . 
The ejectorl may be moved into position 

by turning shaft 12 by means of a wrench 
while the valve?) may be closed by hori 
zontally sliding the plate 3, by appropriate 
valve operating n'i‘echanism not shown, under 
the hopper support 13 to a position wherein 
the aperture 10 is displaced and the hop er ' 

' aperture 11 closed.‘ A housing 14 is provi ed 
for then'ozzle and itssupporting plate when 85“ ' 
the pipe line at this point is cleared for the 
conveyance of material from-a different hop 
per ad'acent some other oint in the pipe 

; line. y one of the nozz es may be moved , 
into position at any one'of the hoppers in 90 
a battery installation and the valves at all 
the other hoppers'closed and then ?uid under 
pressureadmitted to the pipe line for mov 
ing the material. 
The operation of the present invention ‘is 95 

as follows: - ' . r 

_ Water under pressure is supplied to con- . 
veyor pipe 17 as indicated byl the arrow in 
alignment with said pipe at t e inlet end Q. " 
Assuming that the material deposited ' ' 100 

the place ‘C2 i's'to be transported, the no zle 
‘ at this place/is moved into position by logar 
ing the plate member 2 under control of > A 
shaft 12. The slide valve 3 is'opened at this 
particular hopper, whil'e?at all other places 105 
(ll-C“ the nozzles are moved up out of ac-_ 
tion and the stop valves are closed.‘ The . 
stop valves are arranged in such a manner _' ~ 
that in opened position‘ and during‘ the dis; 
placement of theater} vglves the elastié pack- 11;; ' 
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' ,‘openlng in said nozzle 1. 
2.") 
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ing lies permanently protected, so that oh 
struction of the valve by sand getting be 
tween the surfaces is prevented and a tight 
joint is attained. The agglomerate settles 
from the hopper and is acted upon by the 
jet issuing from the nozzle 1 for transport 
ing the material independently of other hop 

ers. 

p Since the slide valve 3 under hopper G1 is 
closed and the nozzle 1 under hopper C1 is 
swung upward the suspension of agglom 
erate in water passes under C1 without hin 
drance. The valves 3 under the plurality of 
hoppers represented by C“ are likewise closed 
and the nozzles under the hoppers C“ are 
swung upward so that the stream of clear 
‘water approaching the hopper C2 passes un 
der hoppers C“ without hindrance“ Since, 
as just noted, the valve ,3 under C2 is open 
and the nozzle 1 under C2 ‘is swung down 
so that the pipe is deliberately obstructed 
by the nozzle‘l, the entire volume of water 
?owing in the pipe 17 is forced through the 

' ' The more or less 

gentle ?ow in pipe 17 is .forced from the 
nozzle with great velocity thereby tearing 
apart; bit by bit the mass of agglomerate 
which‘ descends through the opening or ag 
glomerate inlet 11.‘ A thorough mixing of 
the agglomerate with the water ensues so 
that a suspension is obtained that will read 
ily ?ow- through the pipe to receiver T with» 
out clogging. i 

This use of the conveyor pipe 17 to trans 
mit the water pressure to the nozzle adja 
cent that particular hopper being emptied 
has the advantage of avoiding a multiplic-_ 
ity of pipes as is the case where piping sepa 
rate from the conveyor pipe is used to con 
vey the power transmitting pressure ?uid to 
nozzles adjacent the agglomerate intakes?' 
Any attempt to use a single unobstructed 

pipe without the insertion of a jet at thev 
, vpoint where agglomerate is being drawn in 
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may result in a complete failure to “draw 
in” or may result in clogging. ' 
In cases where transportation of the ag 

glomeate to considerable heights and long 
distances must be effected thereis a storage 
receptacle T provided as shown in Fig. 1. 
This serves to collect the agglomerate by 
means of the pipes coming from the several 
places where the material has its origin. 
Between this receptacle T and the long dis 
tance or main conduit 22 is inserted an 
ejector E of high output which is supplied 
at P with water under pressure. Ejector E 
is provided with a special cylindrical. diffu 
ision chamber B. By this arrangement a 
rugged transportation'system of good wear 
ingqualities is provided and the consump 
tion of water and power is reduced. ‘ 

The diffusion chamber B narrows the pass 
'sageway in front of the nozzle of ejector E, 
so that the particles of agglomerate can be 
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j'li’aectually struck by the jet issuing from the 
nozzle even though the jet may be quite 
narrow at this point. This, of course, aids 
in the mixing and hence in the formation of 
a good suspension. The di?user B is made 
very thick so that it protects the. apparatus 
against undue wear at a point Where the agis 

V tation ofthe agglomerate particles is at a 
maximum. 
The invention is not limited in detail to 

the single modi?cation described above for 
illustrative purposes, but numerous varia 
tions can be made and such variations are 
intended to be limited only by the scope of 
what I claim as my invention: ' 

1. A conveying system comprising a pipe 
line adapted to bear a ?uid current, a plu 
rality of-hoppers having passages for deliv 

._ering material to said pipe line, members 
movable to reduce the cross section of said 
?uid current and located adjacent each of 
said hoppers and means for closing the pas 
sage between selected ones of said hoppers 
and said pipe line when a member is moved 
to reduce the cross‘ section of said ?uid cur 
rent adjacent the passage of a remaining 
hopper for forcing material through said 
pipe line. ' 
v2..In a conveying system, a pipe line 

adaptedv to have a ?uid current therein, a 
plurality of hoppers for delivering mate 
rial to said pipe line at spaced intervals 
along the length, an ejector nozzle movable 
into or out of the ?uid current within said. 
pipe line adjacent each of said hoppers and 

_ a valve member for closing the passage be 
tween selected ones of said hoppers and said 
pipe line when a selected ejector nozzle ad 
jacent one of the remaining hoppers is 
moved into the ?uid current, said ?uid cur 
rent supplying the nozzle with ?uid to form 
a jet for moving said material through said 
pipe line. ’ - _ ' 

3. A conveying system comprising a pipe 
line adapted to bear ‘a ?uid current, a‘plu 
rality of hoppers for delivering'material at 
spaced intervals to said pipe line, avvalve 
member for closing the passage between 
each hopper and said pipe line, and‘an in 
dependent ejector nozzle adjacent the‘ con 
nection of each hopper with said pipe line, 
said ejector nozzle being movable from a 
position out of alignment with said pipe line 
to a position to concentrate said ?uid current 
into a jet so that the material delivered to 
the pipe line from the corresponding hopper 
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may be subjected to said jet While the valves " 
connecting all remaining hoppers with said 
pipe line are closed. " 

4. A conveyor for agglomerate compris 
ing a pipe line capable of bearing a ?ow of 
?uid, a hopper for ‘delivering said agglomer 
ate to said pipe line, a slidable valve for al 
ternately connecting said hopper with said 
pipe line and disconnecting said hopper from 
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said pipe line, a nozzle plate normally 
housed out of alignment with said pipe line 
and arranged to be swung to a position in 
alignment with said pipe line so that the 
flow of ?uid therethrough will be concen 
trated to a jet whereby material delivered by 
said hopper to said pipe line may be subject 
ed to said jet for conveying the agglomerate 
through said pipe line. 

5. In a system for conveying agglomerate 
comprisingr a pipe line adapted to convey 
fluid or the agglomerate mixed with the 
?uid, a nozzle movable to obstruct the pipe 
line to concentrate the ?ow of fluid through 
the nozzle and a valve to admit agglomcrate 
to said pipe line adjacent said nozzle. 

6. In a system for conveying agglomerate 
through a pipe line, said pipe line adapted 
to bear a ?uid vin motion, a plurality of de 
livery hoppers arranged to deposit agglom~ 
crate in said pipe line, a plurality of nozzles 
adjacent said hoppers and movable into said 
?uid in motion for converging said ?ow into 
a jet, means for cutting o? the delivery of 
said agglomerate from all but a selected one 
of said hoppers and removing corresponding 
nozzles from said ?uid in motion to permit 
forcing of the material'through said pipe 
line from a position adjacent saidselecte'd 
one of said hoppers. “ 

7. A conveyor for agglomerate comprising 
' a pipe bearing a current of ?uid, hoppers for 
agglomerate distributed along the pipe, a 
nozzle adjacent each hopper mounted on a 

' block movable to close substantially said pipe 

3 

and to constrict the current of ?uid to pro 
duce a jet to act on agglomerate from a cor 
responding hopper, said pipe line receiving 
the agglomerate as acted on by said jet, 2. 
second hopper to take the agglomerate from 
the pipe line, a second jet to act on the ag 
glomerate from the second hopper and a sec 
ond pipe line to receive agglomerate from 

' the second jet. 
8. A conveying system comprising a pipe 

line adapted to bear ?uid under pressure, a 
hopper for delivering material to said pipe 
line, a slidable valve between said hopper 
and said .pipe line, and an ejector nozzle in 
said pipe line movable to block the pipe line 
except for the nozzle opening to subject the 
agglomerate within said pipe to a jet derived 
from the ‘pressure in the pipe line. _ 

9. In a system for conveying agglomerate, 
a pipe line adapted-to have a ?ow of Water 
therein, devices positioned at a plurality of 
places along said pipe line, hoppers for deliv 
ering material to each of said devices for 
conveyance to said pipe line, each of said de 
vices having a nozzle mountedon a block 
movable to close substantially said pipe line 
and to concentrate said ?ow of Water into a 
jet and having means for cutting off the de 
livery of material from its adjoining hopper 
and freeing the passage through said pipe 
line by removal of the nozzle block adjacent 
said adjoining hopper to permit the forcing 
of material from others of said hoppers 
through said pipe line. __ 
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